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Introduction
Pincer ligand architectures featuring N-heterocyclic carbene (NHC) donors are becoming increasingly prominent in organometallic chemistry, combining the strong σ-donor characteristics of NHCs with the favourable thermal stability and reaction control possible with a mer-tridentate geometry.
1, 2 In particular, CCC and CNC ligands featuring trans-NHC donors have been partnered with a wide variety of transition elements and subsequently exploited in numerous catalytic transformations. 3, 4 The structures of xyleneand lutidine-based CCC and CNC variants exhibit characteristically twisted C 2 geometries, which orientate the NHC wingtips (R in Scheme 1) onto opposite faces of the coordination plane. Interconversion between the chiral conformations, atropisomerism, can result in structural fluxionality, even at ambient temperature, and has important consequences for the steric profile of the ligand. 5 , 6 , 7 Notably, such dynamics are undesirable in any potential applications of CCC and CNC ligands in asymmetric catalysis. Previously, the atropisomerism of NHC-based pincer systems has almost exclusively been investigated using Pd(II) complexes, with lutidine-based pincer complexes characterised by ca 20 kJ·mol -1 lower barriers than comparable xylene variants. 5, 6 Broadly speaking little barrier height variation is found between systems containing n-alkyl wingtips or macrocyclic variants with flexible methylene-based linkers; 5,6,9 bulky aryl appendages appear to attenuate atropisomerism. 10 Mechanistic work by Faller, Eisenstein and Crabtree has firmly established mechanisms involving C s symmetric intermediates, with the more facile atropisomerism of Pd(II) CNC complexes suggested to proceed via pathways involving partial or complete lutidine dissociation. 5 This suggestion was upheld computationally and by experimental observations that implicated coordination of the counter anion during the process. With a view to exploiting their unique steric profile and topology in organometallic and supramolecular chemistry, some of us have recently become engaged in the investigation of macrocyclic CNC-based complexes such as rhodium(I) complex 1 (Chart 1, Ar F = 3,5-C 6 H 3 (CF 3 ) 2 ). 9, 11 In this report, we describe atropisomerism of 1 that is unusually induced on addition of carbon monoxide and comprehensively interrogate the mechanism of this process. On the basis of previous work on related palladium compounds (vide supra) and using a more amenable Nmethyl analogue (1'), 13 two alternative fluxional mechanisms have been computationally evaluated for the dynamics of 1: a one-step process involving C 2 symmetric intermediate 2' and a two-step process, where twisting of the pincer ligand is preceded by coordination of carbon monoxide (Scheme 2). All calculations were carried out using density functional theory (DFT) using the dispersion-inclusive exchange correlation functional M06, 14 To further experimentally probe the apparent dynamics observed by 1 H NMR at 185 K, the interaction of 1 with CO was studied by in situ IR spectroscopy using a sealed solution cell (1 atm CO, CH 2 Cl 2 , 298 K). In addition to the ν(CO) band associated with 1 (1978 cm -1 ), carbonyl signals are observed at 2007 and 1953 cm -1 in the difference spectrum which we attribute to 4 (aided by comparison to the spectrum of 6, vide infra); the two compounds are now in slow exchange relative to the rapid IR time scale (Figure 2 ). 18 The IR spectrum is, however, heavily dominated by the carbonyl stretching of 1, experimentally establishing it as the ground state configuration under CO at 298 K. The relative intensity of the bands attributed to 4, and the presence of only two species provides strong corroboration of the calculated trends in free energies described above for the intermediates involved in the atropisomerism of 1'. In parallel to the computational and spectroscopic studies, rhodium(I) bis-carbonyl 6 was prepared as a structural analogue of the calculated intermediate 5'. Complex 6 was obtained from a readily accessible bis(imidazolium)-xylene pro-ligand using our previously described Ag 2 O-based transmetallation strategy in combination with [Rh(CO) 2 Cl] 2 and Na[BAr suggesting that no agostic interaction is present despite the proximity of the bond to the metal centre. 21 Instead, we suggest the presence of a weak C(p π )-based interaction; consistent with this suggestion there is a non negligible Rh···C NAO bond order in the computed N-methyl analogue 6', which is of very similar magnitude to that calculated for the Rh···N interaction in 5' (see Table S2 ) -helping validate the use of 6 as a model for 5. 
Results and discussion

Experimental
General experimental methods
Manipulations were performed under an inert atmosphere, using Schlenk (nitrogen) and glove box (argon) and Na[BAr 
